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Abstract 
Introduction: Childhood cancer, as one of the life threatening and most serious health problems, considerably influences the 
cognitive and social functions of children with cancer and their families; however, surprisingly enough, these children are quite 
well compatible and even emotionally function better than their peers. Method: This issue still remains as a mystery. In this 
study, the ability of ignoring negative stimuli as a technique of emotion regulation is investigated in children with cancer. For this 
purpose, 78 children (33 girls and 45 boys aged 3 to 12 years) with pediatric acute lymphoblastic leukemia (ALL) and 89 healthy 
children (52 girls and 37 boys aged 3 to 12 years) took part in this study. At the first stage, a number of positive, negative and 
neutral pictures were displayed to children. At the second stage, they were asked to identify these pictures from among a 
collection of these and other pictures.Result: Data analysis indicated that children with cancer, compared with healthy children, 
could recognize more positive images than negative ones. Conclusion: Accordingly, children with cancer, through the neglect of 
negative stimuli, improve their tolerance, and demonstrate dramatically good adjustment. 
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1. Introduction  
 
Pediatric oncology, as one of the life threatening and most serious health problems, disrupts cognitive and social 
functioning of children with cancer and cause their families to suffer from its consequences (Rourke, Hobbie, 
Schwartz, & Kazak, 2007). Incredibly, most of the relevant studies have suggested that children with cancer 
emotionally function even better than their healthy peers (Phipps, Larson, Long, & Rai, 2006).  
In this paper, it is assumed that the emotion regulation mechanisms (ERM) plays a key role in adaptive 
functioning of children with cancer. Emotion regulation mechanisms refer to all internal, external and exchange 
processes which operate through monitoring, evaluation and modification of emotional reactions to painful 
experiences (Cumberland-Li, Eisenberg, Champion, Gershoff, & Fabes, 2003).  
Emotion regulation, in early childhood, runs as a developmental process (Gullone, King, & Tonge, 2010). 
Children are released from negative emotion by modifying the amount of emotion or through cognitive and 
psychological processes –  which are related to emotion (such as memory, attention and social interactions) – or via 
generating positive emotions (Gullone, King, & Tonge, 2010). 
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Gross (1998, 1999) suggests antecedent-focused versus response-focused emotion regulation. Antecedent-
focused is a cognitive strategy which occurs before upcoming stress, however, response-focused happens after the 
occurrence of stress (Emotion regulation efforts that target pre-pulse processes are antecedent-focused, whereas 
emotion regulation efforts that target post-pulse processes are response-focused). Attention bias is dependent on 
response-focused regulation.  
Theories with different approaches attempt to unveil the mystery of emotion regulation in children. For example, 
some researches put emphasis on the distinction between voluntary and involuntary strategies to regulate emotions 
(Rothbart, & Bates, 2006). Some researchers have indicated attention shifting is an emotion regulation technique 
(for example, White, Helfinstein, & Reeb-Sutherland, 2009). These studies deal with distraction as a voluntary 
strategy but, we focus on distraction as an involuntary technique for special children. Other studies focus on 
behavioral interventions to increase children's ability in coping with negative emotions (Bloomquist, & Schnell, 
2002). Maybe, children do not need to intervene based on our hypothesis (they regulate emotions innately). 
Cognitive theories concentrate on cognitive planning, thinking restructuring, long-term maintaining of positive 
emotion, and applying of cognitive coping such as distraction. (Derryberry, & Reed, 2011). The findings of 
Cumberland-Li, et al. (2003) suggest that children regulate their emotions by external and internal mechanisms. 
Cumberland-Li (2003) identify a critical role for maternal intervention. Furthermore, he believes that children have 
a special ability to control their emotions through expressing of emotions or being restraint (avoidance of 
aggression). In this study, we have shown distraction from unpleasant stimuli, as a regulating mechanism, relieves 
negative feelings of children with cancer in comparison to their peers.  
 
2. Methods 
 
2.1. Participants 
 
Seventy eight (girls=33; boys=45) children with Acute Lymphoblastic Leukemia (ALL) participated in this 
study. Potential participates were identified from the list of Outpatient Chemotherapy Room and were selected 
randomly. Eligibility criteria for inclusion in the original study were (1) the child was between 3 and 12 years of 
age; (2) the child was diagnose with Acute Lymphoblastic Leukemia (ALL) (3) the child was undergoing 
chemotherapy. From the initial list of potential participants, three children did not take part in the research. Eighty 
nine healthy children (girls=52; boys=37) that were almost identical to experimental group, had been selected from 
four schools.  
2.2. Materials  
 
Recognizing the pictures were criteria for the evaluation of emotion regulation in children with cancer. Therefore, 
we selected 25 pictures from the collections available on popular children websites. These websites had more than 
250 visitors during a month. Pictures relating to children’s playing were applied as positive, pictures relating to 
hospital and injection were applied as negative and pictures of objects such as shoes and table were applied as 
neutral images. Before the test, 5 non-participating children were asked to judge the pictures as positive or negative 
and to express their agreement or disagreement in this connection (0 indicates disagreement and 1 indicates 
agreement). Finally, Kendall's coefficient of concordance was calculated (W=0.86; P<0.001). The pictures were 
exhibited by a 24-inch laptop. A separate room was dedicated to this purpose (to control distraction factors like 
noisy environment).  
 
2.3. Procedure 
 
At the first stage of the experiment, children were displayed 3 categories of pictures randomly and they were asked 
to remember the pictures. There were 6 photographs of every category. At the second stage, a number of the 
previous pictures along with some new pictures, after a short delay, were exhibited to the participants (9 images 
were shown at this stage). Then, they were asked to recognize the pictures of first stage (whether these pictures had 
been displayed before or not?). Mothers were asked to refrain from interfering with the test process (such as 
answering instead of their children). 
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2.3. Coding   
 
Encoding was not based on the true or false responses; rather, we scored the answers based on recalling the 
positive or negative pictures. In the other words, we were seeking the answer to this question of whether children 
with cancer paid more attention to negative images or to positive images. Therefore, the number of positive, 
negative or neutral responses was a criterion for scoring. 
 
3. Result  
The prediction of the difference between children with cancer and control group in terms of attention bias was 
supported. Children with cancer significantly demonstrated that they could recall the positive images more than 
controls could do (2.8 vs 1.3; p<.001). Furthermore, the difference between the two groups in recognizing neutral 
pictures was not significant (1.7 vs 1.4; p>.05). The cancer group displayed that they had committed fewer negative 
images to memory and therefore remembered few of them (.81 vs 1.2; p<.001).   
  
Table 1: a comparison between children with cancer and fitted healthy children in recalling the pictures 
Number of recalled  pictures Children with cancer Healthy children T 
M SD M SD 
Positive 2.8 .02 1.3 .07 2.16** 
Neutral 1.7 .04 1.4 .06 1.1 
negative .81 .6 1.2 .03 2.8** 
** P<0/01     *P<0/05 
 
Children with cancer remember more positive images and less negative images compared with to healthy 
children as demonstrated in Figures 1 and 2. 
 
4. Conclusion 
 
Findings demonstrated children with cancer, compared to healthy peers, recalled more positive items than 
negative ones. The results suggest that children with cancer regulate their negative emotions by restricting attention. 
Positive versus negative focus attention is the important key to understanding why children with cancer, despite 
contenting with difficulties, obtain low depression score (Kersun, Rourke, Mickley, & Kazak, 2009). The function 
of positive-focused attention is in sharp contrast to negative-focused attention and the brain cannot simultaneously 
handle both processes. Children cannot interpret unpleasant events to prevent the rush and surge of emotions, 
because the prefrontal lobe is immature (Tsujimoto, 2008) but, they automatically have limitations regarding 
attention to negative stimuli. Phips (2006) showed a higher incidence of a repressive adaptive style in children with 
cancer which is then maintained over time. We believe that both mechanisms (repressive adaptive style and 
attentional shifting) are similar to each other but not in all aspects. In the first one, children perceive negative stimuli 
and then suppress them; however, in the second one, they limit perception. Most studies have failed to show higher 
levels of posttraumatic stress disorder (PTSD) in children with cancer compared to healthy children (Rourke, 
Hobbie, Schwartz, & Kazak, 2007; Schwartz, & Drotar, 2006). The present study confirms these results. Symptoms 
of PTSD include prolonged and repeated trauma. Limitation of attention to aversive stimuli leads to preventing the 
repetition of the trauma in the mind.  
How children are able to shift their attention? Probably, this phenomenon is multifactorial. For example, 
neurological factor, social support, and learning distraction lead to positive attention bias in children with cancer and 
therefore increase adjustment to pediatric oncology. Neurology (e.g. the function of cortex and amygdale), as the 
fundamental factor, engages in attention bias and emotion regulation in children (Burgess, & Blakemore, 2008). It 
seems that the emotion regulation mechanism in children operates differently from adults. They cannot physically 
and psychologically deal with painful experiences. Then, they use avoidance behaviors because it is essential for 
survival. In addition to studies in the field of pediatric oncology, Seligman (1991) found out that children resisted 
against learned hopelessness and depression. He believes that children are invulnerable to negative cognitive bias. It 
is vital to the survival of generation. Furthermore, family as a supportive factor, plays an important role in (good) 
adjustment demonstrated by children with cancer (Phipps, Larson, Long, & Rai, 2006; Kristen, Robinson, Cynthia 
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Gerhardt,  Vannatta, Robert, Noll, 2007). Family encourages the child to fight against the illness, especially, parents 
try to distract children’s attention from unpleasant events. This behavioral model is gradually established in children 
and they become skillful to apply this model. 
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